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1 iVTwicc Amended) An electrical connector comprising a plurality ofbus conductors^ each 

2 W CQPthictor of tfie plurality of bus conductors running timnxgh the length of the 

3 cormfe«aor [yet] and being electrically isolated ftom [one another and] o &er bus 

4 conducto^f tlie plurality of bus conductors, each hv fi comhictor of the plurality of bus 

5 conductors haWg a number of compliant contact regions [disposed at various 

6 positions along theiisrespective lengths so as] to provide electrical coupling points for 

7 like contact regions oKkctrical devices to be received within the connector, the 

8 phiraUtvofb us conductors MMsg [being divided into] first and second groups such 

9 that across the width of the c<^J^tor, [a] each bus conductor of the first group is 

10 positioned [adjacent to] in an interiea yftd coiafiguration with each bus cQn<j^^gtQf 

11 [conductors] of the second group [thatS^sitioned-adjacent-to-yet , another bus 

12 condMStorofA&fiist.gn3.iip,jnd.s.om&^^ 

1 3 and having a predetermined transmission line impedance gQ£an3q>ai r pf adjacent bus , 

14 conductors, onebeing chpsM. from.the.first gtoup.J^saej>lherbeing,chosen &om the 

1 5 second groui^eing-determiiiable], md wherein each of^ebus conductors of die first 

16 group are adapted to be electrically coupled to respective sigo^paths associated with a 

17 circuit board on which the connector is to be mountecfthrough [Wy two] an electrical 

18 contact element Felements regardless of the^number of compliant d^tact regions, the 

19 two electrical contact elements of each bus conductor of the first grouj^ng arranged 

20 so that each is]wdisposed substantially near [an] eadi end of [its] eadi res^ctive bus 

2 1 conductor of Ae first group, and die bus conductors of the second group e^feh bemg 

22 adapted to be electrically coupled to an electrical ground plane associated wiVthe 

23 circuit board through a number of electrical contact elements disposed along each 

24 conductor nf the second group [their respective lengths, the number of electrical> 

25 .—ecmtaet-elements being-iircspeetive of the-number- of compUant contact regions]. 
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1 2. 



\ 1 3. 
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A connector as in claim 1 wherein a dielectric s 
bus conductor of the first and second groups. 



f is disposed between each adjacent 



A connector as in claim 2 wherein said /ompliant contact regions of said bus 
conductors comprise fingers ofi&et from rej^ective ones of said bus conductors through 
abend. 



1 4. A connector as in claim 2 wherein s^ compliant contact regions comprise elastomer- 

2 backed metal regions- 

1 5. A connector as in claim 1 ^erein said compliant contact regions of said bus 

2 conductors are made of a B^llium-Copper (Be-Cu) alloy. 

1 6. Acomiectorasinclaim^i^ercomprisingadielectricspacerdisposedbetweeneach 

2 adjacent bus conducto/of *e first and second groups. 

1 7. A connector as inf claim 1 wherein said compUant contact regions of said bus 

2 coixductors conronse elastomer-backed metal regions. 



8. A connector /in claim 1 wherein the compliant contact regions of bus conductors of 
the first greJup are airanged to contact a first side of the electrical devices and the 
compUa^conlact regions of bus conductors of the second group are arranged to 
contact second side of the electrical devices. 



1 9. AccfimectorasinclaimgwhereinthecompUantcontactregionsofthebusconductors 

2 ar/made of a Beryllium-Copper (Be-Cu) alloy. 
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1 10. A coimector as in claim 8 wherein the comi^ant contact i^ons of the Im^ 

2 comprise elastomer-backed metal region 

1 11. A connector as in claim 8 wherein theyompliant contact regions ofthe bus conductors 

2 comprise fingers offeet firom respedive ones of the bus condxictors throu^ a bend. 

1 12. A connector as in claim 1 wherei/the signal paths comprise a plurality of traces on the 

2 circuit board. 

1 13. Aconnectorasinclaimu/hereinthecompliantcontactregionsofthebusconductors 

2 comprise fingers offset fifom respective ones of the conductois through a bend. 

1 14, Acomiectorasincla^l2whereinthecompUantcontactregionsofthebusconductDrs 

2 comprise elastome^ljacked metal regions. 

1 15. A connector as/in claim 1 wherein said electrical contact elements of said bus 

2 conductors of me first group comprise metal posts. 

1 16. A connecto/as in claim 15 wherein said electrical contact elements of said bus 

2 conducted of the second group comprise metal posts. 

1 1 7. A connaftor as in claim 1 6 wherein said metal posts of said bus conductors of the second 

2 groi/are disposed at approTiimately equal intervals over the lengths of each of said bus 

3 co|muctors of said second group 

1 1 8. jP^ended't A socket for providing an electricaJ interface between a substrate and a 

2 /plurality of r^nvable electronic components, t he socket comprising: 

3 / a socket housipg adanted to re( ?^^ve the plurality of removable electronic components; 

4 / and 
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a plurality of signal lines including a first biqivJ o f sienal lines interleaved with a 
<t^^r[ frroun'of signal Iffies. wherein the first g roup of signal lines includes a 
^ first sipnal^rinductor extending through the soc ket housioe and having a 
predeter"'"" -^ it«ppr!an ce and first fnd secon d ends adapted to couple 
ras pectivelv to first and second traces^sposed on the sub strate such that the first 
d f inal conductor forms a signal trafemission line between the first aod second 
traces, the fir st si ^al conductor farther having a p lurality of electrical contact 
tPf rinns to couple to counterp/it electrical contact regions dispose d on the 
plurality of removable electrohic components, and w herein the second group of 
■iif inRl lines includes a nnm|fer of electrical co ntact elements disposed along the 
it^ ^th nf each signal cqfadoctor of the second ^uo of signal lines, each 
ftler trical contact elemeift being adap ted to couple to a ground plane node of the 
substrate^ 

1 1 9. The soc ^^ r^laim 1 8 -w/herein additional signa l lines of the first group of signal lines 

2 extend through the sodfcet housmg parallel to the first sip nal conductor, the additional 

3 si ^al conductors ea<ih having the predete rmined impedance and first and second ends 

4 ada pted to co u ple jfo a respective additional pair of tr aces on the substiate such that 

5 each additional /ipnal conductor form s a signal transmission line between the 

6 ^.dditional pair /rtraces. each additional sig n al conductor further having a plurality of 

7 electrical coiX^ le^ons to couple to addi tional counterpart electrical contact regions 

8 disposed o/ the plurality of removab le electronic components, the first signal 

9 conductoXid the additional signal condu c tors forming a signaling bus that extends 
10 throughiOie socket housing. 

1 20. f Amecffled^ The socket of claim 18 whRrein the sec ond group of signal lines include a 

2 " fii /ground conductor exterding through t h e socket housing and disposed adfacent the 

3 fi^t signal conductor, the first pround conduc tor having a plurality of contact elements 

4 /lisposed alony its length to couple the fi r st ground conductor to the ground plane of the 

5 / substrate. 
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1 21. rAmended^ The socket of claim 20 wherein the first group /f simal lines include: 

2 additional ^c^j ^ dyxctors extending through the aocket housing in a direction 

3 parallel to the first signal conductor, the additicm&l signal conductors e ach having 
I 4 the predetennined impedance and first and sfcond ends adapted to couple to a 



5 respective additional pair of traces on theAubstrate such that each additional 

6 gi'gnal rr mductor forms a signal transmission l ine between the respective 

7 additional pair of traces, each additi^l signal conductor further having a 

8 pluralitv of electrical contact realCTis to couple respectively to additional 

9 counterpart electrical contact reedftos disposed on the plu ralitv of remoyabje 

10 electronic components, the fiigf signal conductor and the ad ditional signal 

11 conductors forming a signalin/ bus that extends throu gh the socket housing: 

12 wherein the second group of gip nal lines include additional gro und conductors 

13 Pivtinidinp ; through the socjfet housing parallel to the first g round conductor, each 

14 of the additional ground/conductoi^ having a pluralitv of con tact elements located 

15 along its length to cofflle to a ground plane of t he substrate: and 

16 wherein signal conductofe, including the fu^t signal condu ctor and the additional 

17 si gnal conductorsf and ground conductors, including Ae first groimd condiictor 

18 and the addiricnal ground conductor, are disposed within the socket housing such 

19 that each of&e signal conductors is adjacent a respective one of Ifae ground 

20 conducto^ 

1 22. The socket » claim 2 1 wherein each one of the signal conductors is disposed adjacent 

2 another one of the signal conductors, 

1 23. The s^ket of claim 21 wherein tiic signal conductors a nd the ground conductors are 

2 disrfosed within the socket housing such that each of signal conductor of a subset of the 

3 signal conductors is positioned between a respec tive pair of the ground conductors. 
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1 24. The socket of claim 21 wherein the signal conductors a nd efound conductors are 

2 ^i^ ppsed within the socket housing such that ifae c ontact /seions of each signal 

3 conductor oppose the contact region s nf the adjacent erounfl conductor. 

1 25. Thesoci^^<^"f^1aim^ T wherein each sipnalcoP <^nctQrafldadiacent ground conductor 

2 form a sienal-pround conductor pair h a ving 0Dt30S&tg signal and ground contact 

3 rppioTis, each mir of opoosinF signal and g mimd cfatact regions being positioned to 

4 contact respective electrical contact elements^s posed on onnQsiog faccs pf ft 

5 tesoective one of the removable electronic c omponents. 

1 26. The sorV*^ t^l^i*" 25 wherein the contafct re gions of the signal conductors of the 

2 si fmal- ^round enndnctor pairs are positio fted to alternately contact each of the opposinfi 

3 faces of the respective one of the remc^able ele ctronic components. 

1 27. The sock^ of claim 26 wherein m contact regions of the ground cond uctors of the 

2 sipnal- ^ound conductor pairs ai/positioned to altemat eW contact each of the opposing 

3 faces of the respective one ofjme removable ele ctronic components. 

1 28. The sock'^tnf riflim 20 furt/erconmri sinp a dielectric spacer disposed between the firs^ 

2 ffienal conductor and themrst groun d conductor. 

1 29. The sock et r>€e-}fiim ^ wherein the width of the die lectric spacer is selected to achieve 

2 the predetomined/mpedancc of die first signal conductor. 

1 %Q_ The socket of/aim ?-« wherein the dielectric sp acer is bondffd to at least one of the 

2 first pt)undionductor and the first signal conductor 

1 11. The soc y^ ''la^"' 20 wherein the first signa l conductor and the first gromd 

2 cnndudbr are formed bv respective co nductive plates. 
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1 32, The so^lfftt nf claim 1 8 further comprising an elastomdf disposed underneath each of 

2 the plurality of electrical contact regions of the first^gaal conductor 

1 33- rAmende d ) The socket nf daim 1 S wherein the ad/itional sig ial conductors of the first 

2 group extend through the socket housing pmllel to the fi rst signal conductor, the 

3 additional signal conductors each havmg th6 predetenxiined impedance and first and 
^ 4 second ends adapted to couple to a lespe^ve additi onal pair of traces on the substrate 

^ 5 such that ea '"^^ aHHttirmfli gif mal cnaducprforr n<t a sijynal t ransmission line betweep the 

^ 6 additional pair of traces, each additiofi g^l sipnal con ductor furthe r having a plurality of 

7 electrical contact regions to couple^o additio nal nminte rpart electri cal contact regions 

8 on the plurality of removable electronic components: and wherein the socket further 

9 comprises a plurality of elasto/srs extending through the sock et housing in a direction 

10 trflrtfiverse t o the first signal^onductor and the additional sig nal conductors, each of the 

11 elastomers extending bofeath at least one electrical contact r egion of each of the 

12 additional sj p fnal conductors and beneath least one electrical contact region of the fitst 

13 signal copducton 

1 34. f Amended^ The socEet of claim 33 wherein each of the ela stomers of the plurality of 

2 elastomers is foqfied from a dielectric material to m aintain electrical isolation between 

3 the signal con^ctors. including the first signal conductor an d the additional sigoaj 

4 conductors, 

1 35. The sock/ of claim 18 wherein the predete rmined impedance of the first signal 

2 conductor is selected to match a termination im pedance on the substrate. 

1 36. The jfocket of claim 35 wherein the temiination impftHanre on the substrate is a resistor 

2 coifoled to the second trace. 
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1 37. The socket of claim 18 wherein each of ttie removable electronic components is a 

2 daughter cat^ and the socket housing is adan^ to'receive a plurality of the daughter 

3 cards. 

1 38. The socket of cl'"'"' 1 ^ wTierein each ofAe remov able electronic components is an 

2 integrated circuit device and the socket fcmiAns is a dapted to receive a plurality of the 

3 integrated cir cuit devices. 



1 39. The &of^^* ftf Hai'm 1 ^ wherein th/ first and second end s of the first sipial conductor 

2 include posts adapted to fit into tespective holes in the substrate. 

1 40. (Amended") An electrical conneetor comprising: 

2 a connector housing having a plurality of slots to receiv e removable electronic 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 



components: 

■d^al conductors that eyend tbroup ;h tha gnnn ector housing to form a signaling bus, 
the si gnal conductors including contact regions to electrically couple the 
removable cleiaronic components to the signaling b us, each of the signM 
conductors hamg first and second ends to couple to res pective signal traces on a 
substrate and/having a predetermined impedance: and 

ground conductfa that extend through the co nnector housing parallel to and 
interleavea with the signal conductors, the ground conductors each including a 
pluialityof contact regions to electricallv couple to a^ arou nd reference of the 
substi^e. the ground conductors and signal conductors be inp disposed within tlic 
connlctor housing such that each of the sig nal conductors is adjacent at least one 
of me ground conductors. 



1 41 . The elfetrical connector of claim 40 wherein the predeterm ined impedance is selected 

2 to match a termination impf-Hang e of the signaling bus. 
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1 4?.. The electrical coimectornf Claim 41 wb ec fci the termmntion impedance i s fonned by a 

2 plumlitv of resi s tnrs r.Qiipled resnectivflf/-to the signal tnices On $ut>$trate. 

^ 1 4^ TheetectP'cal connector p f '--latin Aolherexn a dielectric snacer IS PPgitipAedlyetween 
2 ftaeh signaling conductor an d adiaflfent gmnnd conductor. 

1 44. The electrical connector ^'''^tft 40 wherein each of the signal coDductoTS fonns . a 

2 transmission line hfttween the ifes pecrive signal traces when coupled Aereto^ 

1 4^;, Theelectri/^^l connector of cilini 40 whereir ^''^>"-'ffl^e signal conductors is adapted to 
A 2 Tv. nmi pled to tb ft .<tuhstrat/opl v the fii^t and second ends, and wherein each of the 

,V 3 p rnund conductnrt: indJies at If-ast three contnrt Tfil>ion$ to coiiple to the ff;pund 

4 reference of the snbst 

1 4fi The elecliic^l «^nnletor of ^l^im 40 wherein the contact repions of the sifiiial 

2 rnnductors and th^^ntact regio n s»f the ground cooductois each extend into the slots 
nf th^ cnnnectorAousing to contact rfninteroait contact regions of the removable 
electrcaiic c ^m p/nents whe n ihe removable electronic components are insertedinto the 



3 
4 

5 slots of the cni frector housing 



1 47 f Amended) A pienalir f system comprising: 

2 o .,,^,.^..Lh^Aina a fin^tnluT^^tynf .t pnal conducting traces and a second plurality 

3 of signal conducting traces; " 

4 ^ .Acket Lunted the substrate a nd including a housing with slots foimed therein , 

5 th/ socket farther including a ol n ralifv of signal conductors that extend through 
g housing in a direction tra n ^v^T^e ic, the slnt.^- each signal conductor of the 

ihiralitv of si f m"1 conductor! having a pre' ^^tPrmined impedance and being 
cnnnledto form a transmission line betwee n ^ resnective one of the firstpluiality 
nf dpn;.] condu ctinp tr^ices On t b >^ substrate and a respective one of the secon d 
10 / phifalitv of signal conducting t r »^-^^ the substrate and wherein the plurality of 
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12 
13 
14 
15 
16 

1 
2 
3 



Qipnal conductors include a f V^'T -^f tiff^ali'iT ^ ^^"es that are interleaved with a 
P j rouD of ground lines, each ground line of <y stoud of ground lines including a 
nluralitv of electrical contact elements e1ec|&icaUv cou pled to a flroimd nlane; and 
a plurality of electronic components removably inse rted into the slots of the socket 
housing, each of the electronic comp/ nents including a plurality of contact 
rftpions that respectively contact the ^ur alttv of signal conductors. 

4R. The si'""1^ri«r fivstem of claim 47 ^ erein each the plurality of electronic 
/./impnnftT^ ts compiiseft a printed cirgliit board htn Hng an integrated circuit device 
mounted ther eon. 



1 49. The sigpalinp system of clain^48 wherein the integrated circuit device is a 

2 semiconductor memory device. 

1 so. The si ff nalii^p svstem of cla^ 49 wherein the semi conductor memory device js a 

2 Hynamic random access memory device. 

1 .^1 . The signaling KVRtem of ^im 49 farthe r comprising a memory conlroUer mounted to 

2 the substrate and eouplefl to the first oluraUt y of signal conducting traces, the memory 

3 controller beino adant^ to transmit sign a ls to the semiconductgr memory device via 

4 the first plurality of sfgnal condu ctine traces. 

1 s2. The signaling RvstX of claim 47 wherei n each of the electronic components comprises 

2 an integrate d ciro&it device. 

1 'ii ThA fiipnnliTig /svstem of claim 52 wherein the integrated circuit device is a 

2 semiconductof memor y device. 

1 S4 The sigr »a1i /g svstem of claim 53 w herein the semiconductor memOTV device is a 

2 dynamic rmdom access memo ry device. 
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1 55> The gipnatinpf svstem of claiTn 5"^ fUrthericomDrising a memory controller mounted to 

2 the substrate and coupled to the first pMalitv of si^l conducting traces, the memory 

3 controller being adapted to transmit sjpnals to the semiconductor memory device via 

4 the first plurality of signal condtictiq^ traces. 

1 56, The si R n^lffl ff system of claim 47 yrther comprising a plurality of termination elements 

2 coupled respectively to the second plurality of signal conducting traces. 

1 57. The p t^altn ^ iyystem of claiiniS6 wherein the predeterm iried impe dance of each signal 

2 conductor of the plurality of Agnal conductors is selected to match the impedance of a 

3 respective one of the termination elements. 

1 58. The sij p[na1in p system of ^m 47 wherein each ground line of the group of ground lines 

2 includes a plurality of (yntact regions to contact the plurality of electronic components, 

1 59. f Amended"^ The signalmg system of claim 58 wherein each ground line of the group of 

2 ground lines is dispps^>l within the housing adjacent at least one of the signaling lines 

3 of the group of sibling lines, each ground line of the group of ground lines and each 

4 signaling line of me group of signalmg lines forming a plurality of signal-ground 

5 conductor pairs J 

1 60. The sip rialin ^svstAm nf Hflim wherein each of the signal-gTOund conductor pairs 

2 contacts a flffst electrical component of the plurality of electrical co mponents on 

3 opposing faces of the first electrical component. 

1 61 . The si fv^ftHu g system of claim 60 wherein each of the signal-ground cond uctor pairs are 

2 dispos4^ wtthm the socket housing such that the plurality of signal con ductors 

3 alternately contact a first face and a second face of the opposing faces of the first 

4 component 
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1 62. The signaling system of claim p\ wherein each of the signal-grpund conductor pairs are 

2 disposed within the socket hojasing such that the plurality of gnnmd conductors alternately 

3 contact the first face and tffi second face of the opposing faces of the first component. 
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